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ABSTRACT 

The present study was conducted to determine the effects of chronic Dexamethasone (DEX) 
administration on physiological traits and semen characteristics in male Japanese quail breeders. 
Forty five 20 week old male quail were distributed into 3 experimental groups. All groups were fed 
on the same basal diet and administered with different levels of DEX, at 0 (as a control group), 0.25 
and 0.50 mg/bird/day orally for 14 consecutive days. Body weight, feed intake, cloacal gland area 
and fertility percentage were recorded. Also, male genital organs were investigated and semen 
characteristics were estimated at the end and after 28 days of administration ended. Serum 
testosterone and corticosterone levels were analyzed by ELISA. The results revealed that, there 
were no significant effects of ingested DEX at different levels on body weight, feed intake and testes 
weight of the male Japanese quail breeders. However, the administration of DEX at 0.25 and 
0.50 mg/bird decreased significantly cloacal gland area, foam production, sperm motility and 
viability and testosterone level. Also, treatments with DEX increased Time of Sexual Libido (TSL), 
Methylene Blue Reaction Time (MBRT) and serum corticosterone level compared with control 
group. Also, significant decrease in fertility percentage was observed after male exposure to DEX. 
Even after 4 weeks from administration ended, libido and sperm motility were significantly 
impaired. Also, significant negative correlations were found between serum corticosterone level and 
most studied traits. Our results indicated that chronic DEX administration had markedly effects 
on the reproductive performance of male quail for several weeks even after exposure to a stressors 
ends. 
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INTRODUCTION 

Climate change, human disturbance and poor housing quality are some of environmental 
factors that can lead to chronic stress in birds (Scheuerlein et al., 2001; Schoech et al., 2009). 
Chronic stress that lasts for days or even weeks can have deleterious effects such as inhibiting 
reproductive functions and reducing body weight (Breuner et al., 2008). One ways to study the 
effects of stress on the performance of the birds is treated birds with exogenous glucocorticoids to 
stimulate its rise in plasma that occur during stress (Tasker and Herman, 2011). Glucocorticoid 
concentrations can then be related to physiological or behavioural changes that occur to restore 
homeostasis (Sapolsky et al., 2000). The main out come of this pathway is elevated blood 
corticosterone, the primary glucocorticoid in birds (Silverin, 1998; Romero and Reed, 2008). 


223 


Asian J. Poult. Sci., 9 (4): 228-232, 2015 


Dexamethasone (DEX) is a potent synthetic analogue of hydrocortisone and its administration 
is mimics the adverse effects of increased corticosterone. Using DEX as an artificial stress caused 
deterioration in most reproductive and physiological performance of birds such as male 
domestic fowls (Eid et al., 2006), laying quails (Aengwanich and Chinrasri, 2008) and pigeons 
(Westerhof et al., 1996). As shown recently, DEX administration produces large amounts of reactive 
species and is suggested to induce oxidative stress after treatment of broiler (Gao et al., 2010) and 
laying hens (El-Habbak et al., 2005; Eid et al., 2008). Many researches have been provided 
important information about how birds are affected by the elevated plasma corticosterone levels 
that occur during chronic stress (Calandreau et al., 2011; Gao et al., 2010; Lin et al., 2004). 
However, it is unclear that can reproductive and physiological function of male birds be 
permanently affected by chronic stress, or male birds can quickly recover from the deleterious 
consequences of sustained elevation in blood corticosterone concentrations. 

Therefore, the aims of the present study were to determine the effects of chronic DEX treatment 
on physiological traits and semen characteristics of male Japanese quail both at end of treatment 
and up to 28 days after treatment ended. 


MATERIALS AND METHODS 
This experiment was carried out at the Poultry Farm, Department of Animal Production, 
Faculty of Agriculture, Suez Canal University, Ismailia, Egypt during spring season 2014. 


Experimental design: At 20 weeks of age, 45 healthy male Japanese quails were individually 
weighed and randomly assigned to three experimental groups (15 male each). All males were 
housed in individually battery cages 20x20x25 cm. During the experimental period, male quails 
were provided with water and quail breeder ration ad libitum (20% CP, 3000 Kcal kg~! ME). Diet 
composition was formulated to meet the recommended nutrient requirements (NRC., 1994). 
Ambient temperature averaged 24+2°C with relative humidity 50-60% and a 16h light: 8h 
dark-cycle was applied. All experiments were performed in accordance with institutional guidelines 
concerning animal use. Dexamethasone administration began after 7 days from housing of males 
in individual cages. Dexamethasone was mixed with mash diet and then packed in 00-capsule to 
give concentrations of 0 (control group), 0.25 and 0.50 mg/bird/day. Once the treatment regime was 
initiated (day 1), each male was orally received one capsule per day for 14 consecutive days. The 
duration of experiment was 6 weeks, the 1st and 2nd weeks were treatment period and another 
4 weeks were recorded as a recovery period. 


Measurements and laboratory analysis: Live body weight, cloacal gland area and foam 
production were recorded at the beginning, the end of administration period and after recovery 
period. Feed consumption was measured weekly. The cloacal gland areas (height and width per 
mm) were measured by using a caliper for all the males (Biswas et al., 2007). The foam produced 
by each male was collected for three times with time interval 15 min. Quantitative measurements 
on cloacal gland foam production were conducted immediately using an electronic analytical 
balance. 


Semen collection: Semen samples were collected at the end of administration period and after 


recovery period according to Bakst and Cecil (1997). Briefly, the female birds were bring to the 
male in the same cage. When the male mount the female to mating, the male taking immediately 
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before ejaculation of semen. Each male was gently restrained on the palm of the left hand and foam 
was squeezed out before semen collection. The lumber region towards tail was massaged 3-4 times 
smoothly and applied gentle pressure on either side of the vent by using thumb and fore finger. The 
semen was collected by micropipette. To prevent contamination with foam, feaces and watery fluid, 
cloacal gland was cleaned gently with tissue paper. 


Semen evaluation: Time of sexual libido was measured in terms of reaction time in seconds and 
was estimated from the time of female was placed inside the male’s cage up to the point when the 
male started to mount the female. Semen characteristics were estimated immediately after 
collection in each ejaculate such as; semen ejaculates volume, initial motility (%), sperm 
concentration, live and dead sperm percentage. Ejaculate volume was measured to the nearest 
1 uL using a graduated collection micropipette. Sperm motility (%) was estimated microscopically 
at 400X by using a drop of diluted semen with a drop of warm 0.9% saline solution (NaCl) and 
covered with cover slip on a warm slide. Sperm concentration per ejaculate was determined using 
the hemocytometer (Golzar Adabi et al., 2007). Metabolic activity of quail spermatozoa was 
confirmed by conducting modified Methylene Blue Reaction Time (MBRT) test as described by 
Shit et al. (2010). Briefly, after semen collection, 5 uL of semen was diluted with isotonic solution 
at 1:10 ratios in Eppendorf tube. Total volume of 5 uL methylene blue solution (50 mg % w/v) was 
added to the diluted semen. Immediately after gently mixing, the upper layer was covered with 
0.2 mL mineral oil and incubated at 37°C in water bath. Time was estimated from addition of 
methylene blue till its blue colour turned into white colour. The percentage of dead spermatozoa 
was estimated using eosin-nigrosin stain. Percentage of dead spermatozoa was estimated by 
counting the number present in 100 sperm in different fields on the slide. 


Blood sample and testes weight: At the end of administration period, five male quails from each 
group were slaughtered by cutting the jugular vein. The blood samples were centrifuged at 
3000 rpm for 15 min and serum obtained was stored at -20°C for further analysis. Serum 
testosterone and corticosterone levels were determined by ELISA kits manufactured by DiaMetra, 
Spello-Perugia, Italy and IBL, Hamburg, Germany, respectively. The sensitivity of the assay was 
1.631 ng mL“ and 70 pg mL’ and the percentage of recovery was 95-103 and 100-105% for 
corticosterone and testosterone, respectively. The intra- and interassay coefficients of variation 
were 4.08 and 5.54% and 5.8 and 10.5% for corticosterone and testosterone, respectively. 
Immediately after blood collection, the abdominal cavity was opened and the testes were removed 
and weighed using an electronic analytical scale. 


Fertility test: At the end of administration period, the female birds were housed with equal 
number of male (1:1) for natural matting. After a week of adaptation, hatching eggs were collected 
for sequential 6 days. Hatching eggs were collected daily and stored at 18°C and 65% relative 
humidity up to 5 days before they were placed in the artificial incubator. Hatching eggs were set 
in incubator for 7 days on 37.5°C and 60% relative humidity. The fertility was assured by broken 
open all eggs and fertility percentage was calculated by the ratios of number of fertile eggs to the 
number of total hatching eggs set in the incubator. 


Statistical analysis: Data were analyzed using the General Linear Model (GLM) procedure of 


SPSS (SPSS., 2009). Differences among means were detected using Duncan’s new multiple test 
(Duncan, 1955). Correlation coefficients among traits were estimated. 
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RESULTS 

The results showed that administration of DEX for 2 consecutive weeks at levels of 0, 0.25,or 
0.50 mg/bird/day did not statistically significant affected in mean Body Weight (BW), feed intake 
or testes weight of mature male quail. Although lose BW and feed intake were numerically higher 
in control group compared with treated groups, difference between treatments was not significant 
(Table 1). Similar results were observed in BW after 4 weeks of recovery period. 

Also, significant difference (p<0.05) was found in cloacal gland area after DEX administration 
and the lowest value was observed in 0.50 mg group. In same pattern, significant difference in foam 
production could be detected between 0.50 mg DEX exposure male and control male after 
administration period. Allowing stressed males for 4 weeks recovery period enhanced the negative 
effect of DEX since cloacal gland area as well as cloacal foam production increased again (Table 1). 
There were significant differences (p<0.05) in time of sexual libido, ejaculate volume, initial 
motility, sperm concentration, MBRT and live spermatozoa after administration among treatments 
(Table 2). The worst sexual libido was detected in the 0.50 mg treatment group after the end of 
treatment. This harmful effect of DEX administration did not reduced even after allowing males 
for recovery period of 4 weeks. Contrary, the highest ejaculate volume of semen was collected from 
0.25 mg treatment birds. Although, a numerical increase in ejaculate volume has been observed 
due to DEX administration, the difference was not significant compared to control. Similarly, no 
significant difference in semen volume was observed after recovery period among treatments. 

On the other hand, the results indicated a significant reduction in motility percentage by 
increasing of DEX dose. The lowest motility percentage was observed with 0.50 mg treated group 
(79.43%). Although, a relative improve in motility percentage was observed after recover period of 
treated male, the difference was still significant compared to control birds. The same trend was 
observed in MBRT, except that administration 0.25 mg did not increase MBRT to a time more than 
that of control group. The concentration of spermatozoa per ejaculate increased significantly while 
percentage of live sperm decreased significantly in DEX compared with control group. These 
significant differences were disappeared after recovery period. 


Table 1: Body weight, feed intake, total testes weight, cloacal gland area and foam production of male quails as affected by different levels 
of DEX treatments 





Treatments (mg) 














Items Control (0.00) 0.25 0.50 p-value 
Body weight (g) 

At 0 time 245.54+5.13 240.46+5.99 238.62+4.29 0.354 
After treatment’ 234.00+5.74 235.00+5.64 229.08+3.66 0.241 
Change (0-2 week) -11.54+3.61 -5.46+2.61 -9.54+3.77 0.427 
After recovery” 234.80+8.88 254.86+12.53 233.13+3.89 0.121 
Feed intake (g) from 0-2 weeks 363.07+29.62 300.32+8.42 302.64+10.22 0.096 
Total testes weight 

Absolute (g) 7.86+0.66 6.21+0.51 6.91+1.11 0.367 
(%) 3.23+0.33 2.75+0.17 3.01+0.47 0.621 
Cloacal gland area (mm°) 

At 0 time 550.85+16.64 563.15+26.23 541.23411.29 0.091 
After treatment 644.46420.31° 625.00+21.62° 550.58+11.38° 0.003 
Change (0-2 week) 93.62£11.98* 61.85+10.00° 9.35414.09° 0.001 
After recovery 624.72423.93" 605.05+25.81° 545.63+24.97° 0.035 
Foam production (mg) 

At 0 time 40.62+4.31 35.23+4.28 36.46+4.15 0.118 
After treatment 90.31+13.31° 91.77+12.42* 62.08+5.41° 0.024 
Change (0-2 week) 49.68+13.82° 56.54£11.85" 25.62£7.57° 0.002 
After recovery 88.6349.12° 90.14+10.46° 70.88+9.02° 0.022 





abMeans in any row with no common superscript differ (p<0.05), ‘After 2 weeks from DEX administration. "After 4 weeks from DEX 


administration ended, values are given in Mean+SE 
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Table 2: Sexual libido, semen characteristics and fertility percentage of male quails as affected by different levels of DEX treatments 
Treatments (mg) 
































Items Control (0.00) 0.25 0.50 p-value 
Sexual libido (Sc) 

After treatmen 3.50+1.61° 11.33+4.42° 17.51+4.53° 0.001 
After recovery 2.51+1.11” 9.83+2.62° 10.51+5.18° 0.035 
Ejaculate volume (uL) 

After treatmen 20.82+2.59" 23.23+3.62° 13.55+2.76” 0.012 
After recovery 18.85+1.95 19.14+4.87 21.75£7.88 0.142 
Initial motility (%) 

After treatmen 90.54+1.51* 88.15+£1.68* 79.43+1.36° 0.000 
After recovery 87.51+0.95° 82.00+1.43° 82.75+2.78” 0.024 
Methylene blue reaction time (Sc) 

After treatmen 10.74+2.19° 9.79+2.42° 30.92+3.91° 0.001 
After recovery 10.31+1.04° 9.16+2.08° 20.3442.11* 0.002 
Live spermatozoa (%) 

After treatmen 85.67+2.61° 81.75+4.61* 59.55+8.91? 0.003 
After recovery 84.50+42.45 82.4143.24 80.83+2.26 0.086 
Sperm concentration (x10° mL’) 

After treatmen 778.93471.39° 1080.43+102.26" 1307.22+119.27* 0.001 
After recovery 838.174322.41 902.124293.52 893.13+783.21 0.861 
Sperm concentration (x10°/ejaculate) 

After treatmen 16.25+1.31” 25.19+3.13° 17.71+1.45” 0.002 
After recovery 15.69+2.91° 17.36+3.37” 19.42+2.44* 0.031 
Fertility (%) 87.7141.51° 82.93+1.85° 83.8442.38? 0.036 
abMeans in any row with no common superscript differ (p<0.05), values are given in Mean+SE 

Table 3: Serum corticosterone and testosterone concentrations of male quails as affected by different levels of DEX treatments 





Treatments (mg) 








Hormones (ng mL") Control (0.00) 0.25 0.50 p-value 
Corticosterone 6.48+2.26° 10.76+1.99° 14.58+3.35° 0.023 
Testosterone 4.89+1.87° 3.98+1.34" 2.16+1.72° 0.041 








abÞMeans in any row with no common superscript differ (p<0.05), values are given in Mean+SE 


Moreover, serum corticosterone responses to DEX treatment were significantly (p<0.05) induced 
in birds receiving the low and high DEX doses compared to control group (Table 3). Contrary with 
this result, testosterone decreased significantly (p<0.05) in 0.50 mg administrated group but no 
significant difference was observed between 0.25 mg and control birds. 

In our results, DEX administration influenced significantly the fertility percentage of male after 
one week of treatment ended (Table 2). The unstressed male quail has been a numerical higher 
percentage (p<0.05) of fertilization in comparison to treated groups. This finding followed the same 
trend as the results of all the evaluations performed in the present study. 


Correlation coefficients among studied traits: Results revealed that there were prevalent 
significant (p<0.01) positive correlation between testosterone level and each of cloacal gland area, 
foam production, ejaculate volume, initial motility, live spermatozoa and fertility percentage. Also, 
between corticosterone level and each of TSL, MBRT, sperm concentration/mL. Same pattern was 
found between cloacal gland area and foam production, ejaculate volume, initial motility and live 
spermatozoa (Table 4). In contrast, significant negative correlation was found between 
concentration of testosterone and each of corticosterone level, TSL, MBRT and sperm 
concentration/mL. Also, between corticosterone level and cloacal gland area, foam production, 
initial motility (p<0.05) and live spermatozoa. The same trend was observed between cloacal gland 
area and each of TSL (p<0.05), MBRT (p<0.05) and sperm concentration/mL (p<0.01). 
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Table 4: Correlation coefficients among some studied traits 








Cort CGA FP TSL EV IM MBRT LS SCM SCE F (%) 
Test -0.810**  0.991** 0.926** — -0.853** 0.827** 0.981** -0.765* 0.974** -0.862** 0.204 0.686* 
Cort -0.764*  -0.752* 0.994** -0.430 -0.692* 0.836**  -0.819** 0.990** 0.211 -0.457 
CGA 0.956**  -0.796* 0.844** 0.996** -0.783* 0.984** -0.804** 0.332 0.599 
FP -0.767* 0.910** 0.940** -0.910** 0.985** -0.766* 0.466 0.342 
TSL -0.469 -0.741* 0.809** = -0.844** 0.949** 0.206 -0.545 
EV 0.916** -0.686* 0.869** -0.475 0.716* 0.330 
IM -0.731* 0.966** -0.751* 0.376 0.618 
MBRT -0.886** 0.789* -0.310 -0.074 
LS -0.842** 0.328 0.484 
SCM 0.210 -0.572 
SCE -0.312 


F (%) 

Test: Testosterone (ng mL’), Cort: Corticosterone (ng mL’), CGA: Cloacal gland area (mm’), FP: Foam production (mg), TSL: Time 
of sexual libido (Sc), EV: Ejaculate volume (uL), IM: Initial motility (%), MBRT: Methylene blue reaction time (Sc), LS: Live 
spermatozoa (%), SCM: Sperm concentration/mL (x10° mL~'), SCE: Sperm concentration/ejaculate (x10°/ejaculate), F (%): Fertility (%), 
*: p<0.05, **: p<0.01 





DISCUSSION 

Our study investigated the impact of DEX ingested for 14 days on reproductive parameters and 
semen traits in mature male Japanese quail. Also, we tested if the reproductive function of these 
birds can recover after oxidative stress condition induced via DEX administration. 

The feed intake of mature quail fed DEX at 0.25 and 0.50 mg/bird/day was markedly lower than 
that of control. This result was in accordance with the report of Sapolsky et al. (2000) who found 
that DEX administration caused a decreased in feeding and appetite of chickens. Also, 
De La Cruz et al. (1981) recorded that food intake was less in adult quail given over 7 days 
corticosterone orally compared to control group. The effect of corticosterone on food intake in birds 
may be dose-dependent and hence, supports the notation that chronic stress can have 
deleterious consequences in birds. Corticosterone is generally considered to have a stimulatory 
effect on food intake and feeding behaviour in birds (Petitte and Etches, 1991; Kitaysky et al., 2008; 
Lohmus et al., 2006). On the other hand, treatment with corticosterone may decrease or have no 
effect on food intake in broiler chicks (Hayashi et al., 1994). However, food intake increased in 
chickens delivered higher doses of corticosterone for long period but not in chickens given lower 
doses for short time (Covasa and Forbes, 1995). 

However, the body weight of mature quail received DEX at 0.25 or 0.50 mg/bird/day was not 
significantly different compare with control. These results are in agreement with the report of 
Hull et al. (2007) who found that the body weight of immature quail (8-5 weeks of age) which 
received DEX up to 0.94 mg day~’ in drinking water was unaffected despite continued treatment 
for two weeks. Conversely, Aengwanich (2007) and Li et al. (2009) reported that the body weight 
of broiler which received DEX up to 6 mg kg™' in diets or injection into abdomen was significantly 
lower than control group and this decrease was consistence with levels of DEX increased. Their 
explanation is that DEX caused muscular dystrophy and reduced growth through restrained 
glucose absorption, increased plasma T, levels and decreased protein metabolism. Although, the 
levels of DEX and studied birds were different in previous experiments, the status of growth period 
was also different between present study and others. However, this apparent DEX insensitivity 
may have been associated with the age of birds, older birds may simply be less sensitive to the 
administration effects of DEX (Davison et al., 1985; Breuner et al., 2008). 

The current results showed that the growth of reproductive organs and testes were not 
uniformly reduced by two weeks of DEX treatment. While cloacal gland area and foam production 
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were the most sensitive to DEX inhibition, testis was only slightly sensitive. Shit et al. (2010) 
reported that the direct relationship between cloacal gland and testicular activity in quail and 
added that the area of cloacal gland as a selection marker for sexually active male during breeding 
program. Also a high degree of correlation was established between the area of cloacal gland with 
testicular size (Follett and Maung, 1978), testosterone level (Mohan et al., 2002) and fertility 
(Biswas et al., 2007). Hence, it provides an external marker of the circulating androgen (Ball and 
Balthazart, 2010). However, after discontinuing DEX administration on day 14 of the experimental 
period it was found that both body weight and cloacal gland area of male quail recovered to the 
normal levels within 4 weeks. 

It is widely accepted that, corticosterone directly inhibit GnRH and LH secretion (Etches etal., 
1984) and testosterone synthesis (Buchanan et al., 2004; Van Hout et al., 2010) and this is thought 
to be the primary route for reproductive suppression during stressful events (Rivier and Rivest, 
1991). For example, a previous study of adult male rufous-winged sparrows (Aimophilia carpalis) 
showed that, as corticosterone rises following handling stress, circulating testosterone levels are 
reduced by up to 50 percent via the direct action of corticosterone on testicular hormone production 
(Deviche et al., 2010). Similarly, our results have showed negative correlation between 
corticosterone levels and testosterone levels after chronic exposure to DEX. Consequently, a 
negative effect on sexual parameters and sperm quality would be expected. Induced stress by daily 
ingesting of DEX for 14 successive days caused a significant (p<0.05) delayed in TSL and reduced 
in spermatozoa motility, viability, concentration and ejaculate value. This difference in inhibition 
on the libido of male and quality of semen coincide with the differences of testosterone 
concentrations between the DEX and non-DEX groups. Also, there are negative correlation between 
testosterone level and TSL and most semen quality traits. On the other hand, our results detected 
improvement of individual motility in 0.25 mg group and this enhance may be correlated with the 
increase of spermatozoa concentration and viability. These results are in agreement with those 
obtained with Taha (2011) who found a positive correlation between motility and concentration of 
spermatozoa in quail, due to the decrease in dead spermatozoa percentage. Thus, physiological 
changes inimical to testicular functions may not occur in short-term exposure to DEX. 
Interestingly, the 0.50 mg administrated had an enhancing effect on sperm concentration beyond 
those that had already been achieved by 0.25 mg, with a suppressing effect on sperm viability. We 
suppose the effects of DEX on testicular function are dose dependent and do not increase in a linear 
manner. The significant increase in spermatozoa concentration may be due to increase 
corticosterone level and decrease testosterone concentration after DEX treatments. However, after 
4 weeks of recovery period the sperm concentrations as well as the libido of mature quail were 
consistently reduced by administrating DEX in this experiment. These findings confirm that DEX 
can affect male quail for up to several weeks after treatment has ended. 

Oxidative stress has been shown to impair the proper functioning of Leydig cells leading to 
disturbed testes functions, particularly steroidogenesis and spermatogenesis, resulting in higher 
levels of apoptotic spermatozoa in the semen of rats and rabbits (Brecchia et al., 2010; 
Metukuri et al., 2010). Sperm of birds are highly susceptible to oxidative stress, which can 
negatively impact sperm function and ultimately male fertilizing efficiency (Losdat et al., 2011). 
Indeed, lipid content of the seminal plasma and spermatozoa make it a good target for free radical 
attacks under oxidative stress. This hypothesis was supported by Eid et al. (2006) who observed 
that the decline in sperm motility was associated with accumulation of thiobarbituric acid reactive 
substance in the blood and seminal plasma of male chicken administrated DEX for 7 successive 
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days. By sampling males at the end and up to 28 days after the end of treatment, monitoring sperm 
quality over the entire spermatogenesis cycle, we might have been able to monitor the bulk of 
reduction in sperm quality due to DEX-induced oxidative stress. The percentage of motile sperm 
in the present study was significantly reduced (79.43%) by the chronic administration of 0.50 mg 
DEX. Hence, the possibility that germ cells suffered insults by local or systemic oxidative stress can 
not be discarded. Although semen quality was slightly improved after treatment ended, sperm 
motility may still have dramatic consequences for successful sperm-egg interactions and 
fertilization (Tremellen, 2008). 

Average fertility results obtained in the present work after treatment ended varied from 
82.93-87.71%. The fertility of eggs produced by females housed with treated male was lower 82.93 
and 83.84% in 0.25 and 0.50, respectively, to the eggs of females housed with control male (87.71%). 
On the other hands, a numerical decrease has been observed in fertility percentage in the treated 
birds as compared to that of control with significant differences. 

In summary, these data demonstrate that chronic DEX administration provides a non-invasive, 
effective method to investigate the effects of chronic stress in mature male Japanese quail. The 
effectiveness of the treatment was especially evident in the reduction in reproductive organ size 
and semen characteristics in treated males compared with untreated males. Also, libido is strongly 
impaired after oxidative stress, presumably through alteration in secretion of sex hormones. 
Importantly, DEX had marked effects on the reproductive performance of male quail for several 
weeks after treatment ended, suggesting that chronic elevations in plasma corticosterone resulting 
from climate change or human disturbance could have negative affects in birds even after exposure 
to a stressors ends. 
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